[001] CLUTCH SYSTEM FOR A TRANSMISSION 

[002] 
[003] 

[004] The invention relates to a clutch system for a transmission having one 

clutch which comprises one disc carrier. Situated within the disc carrier, one servo 
mechanism with dynamic pressure balance for actuating the clutch the same as 
one planet carrier of a planetary gear set, the spider plate of which abuts in axial 
direction on a pressure balance space of the dynamic pressure balance of the 
servo mechanism. 

[005] 

[006] Arrangements of parts of transmissions, having one clutch and one 

planetary gear set situated adjacent thereto, are widely known from the prior art. 
U.S. 6,120,410, for example, discloses a clutch system drafted with one multi-disc 
clutch in the cup-shaped outer disc carrier of which there are situated discs, 
one servo mechanism with one clutch, one annular spring set for resetting the 
piston and one baffle plate of a dynamic pressure balance. Radially below the disc 
set, a planetary gear set is located. One pressure balance space of the dynamic 
pressure balance of the clutch is formed by the baffle plate and the piston. 
A pressure space of the clutch is accordingly situated upon the side of the piston 
opposite the planetary gear set. The recoil force of the annular spring set braced 
between piston and baffle plate supports itself on a guard ring which fixes the 
baffle plate axially opposite the outer disc carrier. A lubricant is supplied to the 
pressure balance space via a lubrication hole in the hub area of the outer disc 
carrier. 

[007] One spider plate of a planet carrier of the planetary gear set abuts axially 

on the pressure balance space of the clutch. The spider plate is tensionally firmly 
connected on its outer diameter with an inner disc carrier of the clutch. In the 
spider plate planet, shafts are inserted upon which the planetary gears are 
mounted. For planetary gear lubrication, the planetary shafts have each one 
central hole designed as blind hole and one radial hole oriented toward the center 
of the respective planetary gear. The lubricant is fed to the planet shafts from the 
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side of the spider plate which abuts axially on the pressure balance space of the 
clutch. To improve the axial introduction of the lubricant in the central hole of the 
planet shafts, a lubrication baffle sheet is provided which is fastened on the spider 
plate upon a diameter above the planet shafts upon the side of the spider plate 
facing the pressure balance space of the clutch. The lubricant for lubricating the 
planetary gears is supplied not via the lubrication hole of the disc carrier through 
which the pressure balance space is supplied with lubricant but via a low-friction 
bearing by which the disc carrier is supported on a stationary transmission 
housing. The amount of lubricant supplied to the planetary gears is, therefore, 
approximately the leakage amount of said low-friction bearing. 

[008] In this clutch system of U.S. 6,120, 610, outer disc carrier, piston, annular 

spring set, baffle plate and discs of the clutch form one pre-assemblable clutch unit 
that can be installed as whole in the transmission. The planetary gear set 
pre-completed with planet shafts, planetary gears, spider plate and one inner disc 
carrier forms a separate unit which only after assembly of the clutch unit in the 
transmission can also be mounted in the transmission. To maintain a defined 
installation dimension of the planet carrier relative to the baffle plate of the clutch, 
a spacer element is provided which is designed as bearing disc because of the 
possible relative speed between inner disc carrier and baffle plate. The planet 
carrier itself is not axially fixed on the outer disc carrier. 

[009] The needed axial installation space of the clutch system disclosed in 

U.S. 6,120,410 is relatively large due to the special arrangement of parts of clutch 
and adjacent planetary gear set, the same as to the lubricant supply constructed 
for the dynamic pressure balance of the clutch and for planetary gear lubrication. 

[010] Departing from the prior art, the problem on which this invention is based 

is to further develop a clutch system for a transmission with regard to axial length 
and with regard to ease of assembly which has one clutch with one disc carrier 
and, situated within the disc carrier, one servo mechanism with dynamic pressure 
balance; the same as one planet carrier of a planetary gear set, the spider plate 
of which abuts in axial direction on a pressure balance space of the dynamic 
pressure balance of the servo mechanism. 
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[01 1] This problem is solved by a clutch system having the features of claim 1. 

Advantageous developments of the invention result from the sub-claims. 

[012] 

[013] The clutch system accordingly comprises one transmission, one clutch with 

one disc carrier and one servo mechanism located within the disc carrier and 
having dynamic pressure balance for actuating the clutch and one planet carrier 
of a planetary gear set; the spider plate of which abuts in axial direction on a 
pressure balance space of the dynamic pressure balance of the servo mechanism. 
According to the invention, the spider plate is non-torsionally connected here with 
the disc carrier and axially fixed on the disc carrier, via a locking element, in a 
manner such that the servo mechanism is pre-stressed against the disc carrier by 
the axial fixing of the spider plate. 

[014] In a first development of the axial fixing of the spider plate, one recoil spring 

of the servo mechanism, acting upon one piston of the servo mechanism, supports 
itself directly on the spider plate. 

[015] In a second development of the axial fixing of the spider plate, the recoil 

spring of the servo mechanism, acting upon the piston of the servo mechanism, 
supports itself directly on a baffle plate of the pressure balance space which is 
stationary relative to the spider plate, the baffle plate, in turn, supporting itself 
directly on the spider plate. 

[016] Discs, disc carrier, servo mechanism and pressure balance space of the 

clutch, together with a pre-completed planet carrier of the planetary gear set, 
preferably form one pre-assemblable unit that can be installed as whole in the 
transmission, the pre-completed planet carrier having the spider plate, the planet 
shafts inserted in the spider plate and planetary gears mounted upon the planet 
shafts. The disc carrier is preferably designed as outer disc carrier, but can also 
be designed as inner disc carrier. 

[017] In a preferred development, a common lubricant supply is provided for 

lubricant supply of the pressure balance space and of a planetary gear lubrication. 
Upon the side of the spider plate facing the pressure balance space, axially 
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between the spider plate and a contact face of the disc carrier, a molded spacer 
disc is braced which spatially separates the pressure balance space from a 
lubricant chamber of the planetary gear lubrication on the spider plate side and to 
form said lubricant chamber abuts at least extensively oil tight on a radius above 
the planet shafts opposite the spider plate. To implement an axial length as small 
as possible, the molded spacer disc has distributed on its periphery axially 
stamped corrugations of radial orientation whose grooves formed by the axial 
stamping are in communication either with the pressure balance space or with the 
lubricant chamber. The common lubricant supply for the dynamic pressure 
balance of the clutch and for lubrication of the planet gears takes place in an area 
of the inner diameter of the molded spacer disc, the lubricant for planetary gears 
lubrication being fed from the lubricant chamber to the planetary gears via planet 
shafts inserted in the spider plate. 

[018] In a first constructional development of the pressure balance space this is 

formed by the molded spacer disc as axially stationary baffle plate and by a 
cup-shaped section of the axially movable piston of the servo mechanism. 

[019] In a second constructional development of the pressure balance space, 

this can also be formed by an axially stationary wall consisting of the molded 
spacer disc and one cylindrical section of the spider plate and by a cup-shaped 
section of the axially movable piston of the servo mechanism. 

[020] Both in the first and in the second proposed constructional developments 

of the pressure balance space, the molded spacer disc can have an overflow edge 
acting between pressure balance space and lubricant chamber and being 
disposed relative to the common lubricant supply so that the lubricant flowing on 
the inner diameter of the molded spacer disc first fills at least extensively the 
pressure balance space of the clutch and that the lubricant can be passed via the 
overflow edge of the axially molded spacer disc into the lubricant chamber of the 
planetary gear lubrication only when the pressure balance space is filled. 

[021] In one other development of the distribution of the lubricant supplied 

between pressure balance space and planetary gear lubrication, it can be provided 
that in the first and in the second proposed constuctional developments of the 
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pressure balance space, the molded spacer disc can be disposed relative to the 
common lubricant supply so that the lubricant flowing on the inner diameter of the 
molded spacer disc is fed partly to the pressure balance space of the clutch and 
partly to the lubricant chamber of the planetary gear lubrication. 
[022] In a third constructional development of the pressure compensation space, 

it is provided that the pressure balance space be formed by the spider plate as 
axially stationary wall and by a cup-shaped section of the axially movable piston 
of the servo mechanism, the molded spacer disc being eliminated. In this case, 
the whole amount of lubricant supplied by the common lubricant supply for the 
dynamic pressure balance and the planetary gears lubrication is first passed into 
the pressure balance space. The lubricant for the planetary gears lubrication 
arrives directly from the pressure balance space to the planetary gears via holes 
of the respective planet shafts inserted in the spider plate and upon which the 
planetary gears are supported. To achieve a defined lubricant distribution, 
it is possible to insert in a central hole of the respective planetary shaft, 
for example, one diaphragm, or to design this central hole as stepped hole. 

[023] 

[024] The invention is now explained in detail with reference to the following 

Figs. 1 to 6 which show: 
[025] Fig. 1 a sectional representation of a first exemplary inventive clutch 

system; 

[026] Fig. 2 a section "X-X M according to Fig. 1 ; 

[027] Fig. 3 a variant of lubricant supply of the first clutch system; 

[028] Fig. 4 a sectional representation of a second exemplary inventive clutch 

system; 

[029] Fig. 5 a section "Y-Y" according to Fig. 4; and 

[030] Fig. 6 a sectional representation of a third exemplary inventive clutch 

system. 

[031] Structural elements of the same design or similar function are provided the 

same reference numerals. 
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[032] 

[033] In Fig. 1 is shown in section an exemplary first inventive clutch system 

comprising one clutch 1 and one planetary gear set 26 located adjacent the 
clutch 1. Discs 2 of the clutch 1 designed as outer and lining discs are situated 
within a cup-shaped disc carrier 3 of the clutch 1 designed as outer disc carrier. 
The disc carrier 3 shown as being made of multiple parts in the example can 
obviously be also designed in one piece. Likewise situated within the cup-shaped 
disc carrier 3 is a servo mechanism 10 of the clutch 1 for actuating the discs 2. 
To this end the servo mechanism 10 has one piston 11 which, together with an 
adequately designed wall of the disc carrier 3, form a pressure space 14. 
A loading with pressure of said pressure space 14 via a pressure supply hole 7 of 
the disc carrier 3 produces, after overcoming a recoil force of a recoil spring 13 
exemplary made as cup spring, an axial displacement of the piston 1 1 toward the 
discs 2. On the side of the piston 1 1 opposite the pressure space 14 a pressure 
balance space 15 is situated which acts upon the piston 11 and by way of which 
is at least approximately balanced by a dynamic pressure of the clutch 1 appearing 
as result of a clutch rotation. To this end the pressure balance space 15 is filled 
with lubricant which is fed via a lubrication hole 6 situated in a hub 5 of the disc 
carrier 3. The pressure balance space 15 which in the example shown is located 
radially beneath the discs 2 is formed, in length-saving design, by a molded spacer 
disc 16 as axially stationary baffle plate and by a cup-shaped section 12 of the 
axially displaceable piston 1 1 of the servo mechanism 10. On its outer diameter 
the molded spacer disc 16 is axially movably sealed via seal ring 17 against the 
cup-shaped section 12 of the piston 1 1 . 

[034] On the side of the clutch 1 facing the servo mechanism 10 is situated a 

spider plate 27 of a planet carrier of the planetary gear set 26 axially directly 
abutting on the molded spacer disc that forms the pressure balance space 15. 
According to the invention the spider plate 27 is here non-torsionally (with positive 
fit) connected in the area of the hub 5 with the disc carrier 3 via a spline section 4 
of the disc carrier 3 and axially fixed via a locking element 31 on the disc carrier 3 
in a manner such that the servo mechanism 10 is prestressed against the disc 
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carrier 3 by the axial fixing of the spider plate 27. According to the invention the 
recoil spring 13 of the servo mechanism 10 which acts upon the piston 1 1 of the 
servo mechanism 10 supports itself directly on the molded spacer disc 16 
stationary relative to the spider plate 27, the molded spacer disc 16 in turn 
supporting itself directly on the spider plate 27. The locking element 31 designed, 
for example, as guard ring or as divided locking disc, engages in a radial groove 9 
of the hub 5 of the disc carrier 3. The spring tension of the recoil spring 1 3 of the 
servo mechanism 10 therefore produces the axial prestress of the spider plate 27. 

[035] Planetary gears 32 of the planetary gear set 26 upon which is situated the 

side of the spider plate 27 remote from the clutch. The planet shafts 33 inserted 
in the spider plate 27 are provided to support the planetary gears 32. By virtue of 
said arrangement of the planetary gear set 26 relative to the clutch 1 and of the 
design of the disc carrier 3 as outer disc carrier, the actuation force of the servo 
mechanism acts axially in direction of the planetary gear set 26, seen from the 
pressure space 14 of the clutch 1. 

[036] In another development the disc carrier can also be designed as inner disc 

carrier, the spider plate being without change non-torsionally connected with the 
hub of the disc carrier and axially abutting on the pressure balance space. In this 
case the actuation force of the servo mechanism 10 acts axially in direction 
contrary to the planetary gear set 26, seen from the pressure space 15 of the 
clutch 1. 

[037] For lubrication of the planetary gears, the planet shafts 33 have each one 

central hole 34 into which the lubricant is passed from the side of the clutch 1 
facing the pressure balance space 1 5. Via at least one radially oriented hole - not 
shown in detail - of the relevant planet shaft, the lubricant arrives from the 
respective central hole 34 at the bearing of the planetary gears 32. 

[038] As can be seen in Fig. 1 , the molded spacer disc 16 spatially separates the 

pressure balance space 15 from a lubricant chamber 25 of the planetary gear 
lubrication on the spider plate side. To form said lubricant chamber 25, the molded 
spacer disc 16 abuts at least extensively oil tight on a radius above the planet 
shafts 33 opposite the spider plate 27. In the example shown, on this sealing 
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face 18 of the spacer disc 16 is provided one seal 19 designed, for example, as 
round sealing ring, lipped sealing ring, or gasket and it can also be pasted or 
vulcanized on the spacer disc 16 or on the spider plate 27. The lubricant existing 
in the lubricant chamber 25 is fed via the central holes 15 of the planet shafts 33 
(and the radially oriented holes, not shown of the planetary shafts) to the bearing 
of the planetary gears 32. 
[039] For the dynamic clutch pressure balance and the planetary gear lubrication, 

a common lubricant supply A is provided which is located in the area of the inner 
diameter of the molded spacer disc 1 6, the lubricant being supplied via the already 
mentioned lubrication hole 6 of the disc carrier 3. The lubricant flow into the 
pressure balance space 15 is here designated with B, the lubricant flow to the 
lubricant chamber 15 of the planetary gear lubrication being designated with C. 
According to the invention, to achieve the smallest possible axial length of the 
clutch system, the molded spacer disc 16 has distributed on its periphery axially 
stamped are connected either with the lubricant chamber 25 or with the pressure 
balance space 15. 

[040] In Fig. 2, for better understanding, a section "X-X" is shown through the 

hub 5 according to Fig. 1 with the molded spacer disc 16 and the spider plate 27, 
the molded spacer disc 16 having grooves 20 on the side of the lubricant chamber 
and on the side of the pressure balance space grooves 21 of the stamped 
corrugation, the same as the contact face 18 on the spider plate 27. 

[041] In the Example shown in Fig. 1, the molded spacer disc 16 is disposed 

relative to the lubrication hole 6 of the disc carrier 3 so that the lubricant fed is first 
conveyed to the pressure balance space 15, at least extensively, via the 
grooves 21 of the stamped corrugation of the spacer disc 16 which grooves are on 
the side of the pressure balance space (lubricant flow A). Only when the pressure 
balance space 15 is filled, does the lubricant flow radially beneath an overflow 
edge 22 of the molded spacer disc 16 across the pressure balance space 15 into 
the grooves 20 of the stamped corrugation of the spacer disc 16, which grooves 
are on the side of the lubricant chamber, and thus into the lubricant chamber 26 
(lubricant flow B). In this way is ensured a high functional priority of the dynamic 
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clutch pressure balance compared to the planetary gear lubrication. Such an 
arrangement is specially advantageous when a short-term deficient lubrication of 
the planetary gear set is uncritical, but an interruption in operation of the clutch 
absolutely has to be prevented. 

[042] In the first exemplary clutch system described, the discs 2, the disc 

carrier 3, the servo mechanism 10 and the molded spacer disc 16 that forms the 
pressure balance space, together with the pre-completed planet carrier of the 
planetary gear 26, advantageously form a pre-assemblable unit of minimized axial 
length which can be installed as whole in the transmission. The pre-completed 
planet carrier has here the spider plate 27, the planet shafts inserted in the spider 
plate 27 and the planetary gears mounted on the planet shafts 33 and prestresses 
- as described - the servo mechanism 10 relative to the disc carrier 3. 

[043] To increase the safety - specially at high speeds of the clutch - the locking 

element 31 through which the spider plate 27 is prestressed against the hub 5 of 
the disc carrier 3 has in addition one radially acting securing device. To this end, 
on the spider plate 27 an axial embossing 30 is provided which extends upon a 
diameter directly above the locking element 31 axially in direction of the locking 
element 31 . In assembled state of the unit the embossing 30 engages axially via 
the locking element 31 so that the locking element 31 is fixed in radial direction in 
the groove 9 of the hub 5 of the disc carrier 3. Such an axial embossing 30 of the 
spider plate 27 can be created, for example, by a simple pressure operation. 
In order to assemble the locking element 31 in the groove 9, the spider plate 27 
is displaced upon the hub 4 of the disc carrier 3 in direction of the servo 
mechanism 10 by a defined path beyond the groove 9 and thereby produces the 
required free play for insertion of the locking element 31 in the corresponding 
groove 9. After the assembly the recoil spring 13 of the servo mechanism 10 
presses the spider plate 27 back toward the locking element 31 . 

[044] Fig. 3 shows a variant for the lubricant supply to the pressure balance 

space 15 of the clutch 1 and to the lubricant chamber 25 of the planetary gear 
lubrication. Except for the constructional development of the molded spacer 
disc 16 and the spacial position of the lubrication hole 6 in the area of the hub 5 
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of the disc carrier 3, the clutch system shown in Fig. 3 corresponds to the first 
exemplary clutch system explained before with reference to Fig. 1. A common 
lubricant supply A for the dynamic clutch pressure balance and the planetary gear 
lubrication is provided without change. The lubricant is supplied via the lubrication 
hole 6 of the disc carrier 3 in the area of the inner diameter of the molded spacer 
disc 1 6. Unlike in Fig. 1 , the molded spacer disc 1 6 is now disposed relative to the 
lubrication hole 6 of the disc carrier 3 so that the lubricant flowing on the inner 
diameter of the molded spacer disc 16 is fed partly to the pressure balance 
space 15 of the clutch 1 (lubricant flow B) and partly to the lubricant chamber 25 
of the planetary gear lubrication of the planetary gear set 26 (lubricant flow C). 

[045] It is ensured in this manner that dynamic clutch pressure balance and 

planetary lubrication be supplied with lubricant with equal priority. 

[046] In another development of the lubricant supply with the same priority for the 

dynamic clutch pressure balance and planetary gear lubrication there can be 
provided also in the hub of the disc carrier, for example, several lubrication holes 
disposed so that a first lubrication hole discharges in the pressure balance space 
of the dynamic clutch pressure balance and a second lubrication hole in the 
lubricant chamber of the planetary gear lubrication. 

[047] A second exemplary clutch system according to the invention is now 

explained with reference to Fig. 4. With regard to fundamental and functional 
construction, this second clutch system corresponds in essence to the first clutch 
system described above in detail with reference to Fig. 1. The spider plate 27 of 
the planetary gear set 26 abuts without change on the pressure balance space 15 
of the clutch 1 . Unlike Fig. 1 , the pressure balance space 1 5 is now formed by the 
cup-shaped section 12 of the axially movable piston 1 1 of the servo mechanism 
10 and an axially stationary baffle plate consisting of the molded spacer disc 16 
and one cylindrical section 28 of the spider plate 27. The cylindrical section 28 of 
the spider plate 27 is axially movably sealed on its outer diameter by a seal ring 
29 against the cup-shaped section 12 of the piston 11. The molded spacer disc 
1 6 forms an extensively vertical wall opposite the piston 1 1 which wall abuts axially 
directly on the spider plate 27 and is sealed, at least to a great extent oil tight, 
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opposite the spider plate 27 on a diameter above th planet shafts 33 (sealing 
surface 18, seal 19). The molded spacer disc spatially separates - like in Fig. 1 - 
the pressure balance space 5 from the lubricant chamber 25 on the side of the 
spider plate. 

[048] Without change the spider plate 27 is non-torsionally (positively) connected 

with the disc carrier 3 via the spline section 4 of the disc carrier 3 in the area of the 
hub 5 of the disc carrier 3 and axially fixed via the locking element 31 on the disc 
carrier 3 in such a manner that the servo mechanism 1 0 is prestressed against the 
disc carrier 3 by the axial fixing of the spider plate 27. Differently from Fig. 1 the 
recoil spring 13 of the servo mechanism 10 that acts upon the piston 11 of the 
servo mechanism 1 0 now supports itself directly on the spider plate 27. The spring 
tension of the recoil spring 13 of the servo mechanism 10 produces at the same 
time without change the axial prestress of the spider plate 27. The spring tension 
of the recoil spring 13 of the servo mechanism 10 produces at the same time 
without change the axial prestress of the spider plate 27. 

[049] For axial fixing of the molded spacer disc 16 opposite the spider plate 27, 

a riveting 24 is provided in the example shown in Fig. 4, but other known fastening 
means like spring elastic clips or a pasting can also be provided. 

[050] The same as in the first inventive clutch system described above with 

reference to Fig. 1, to increase the safety, specially at high speed of the clutch, 
there is also additionally provided in the second inventive clutch system a radially 
acting protection for the locking element 31 through which the spider plate 27 is 
prestressed opposite the hub 5 of the disc carrier 3. As can be seen in Fig. 4, to 
this end there is provided on the spider plate 27 an axial embossing 30 which 
extends upon a diameter directly above the locking element 31 axially in direction 
of the locking element 31 . In the assembled state of the unit, the embossing 30 
engages axially via the locking element 31 in a manner such that the locking 
element 31 is fixed in radial direction in its corresponding groove of the hub 5 of 
the disc carrier 3. To assemble the locking element 31 in the groove 9, the molded 
spacer disc 16 - unlike in Fig. 1 - has in the area of its inner diameter a section 23 
resilient in axial direction which abuts on the contact face 8 of the hub 5 of the disc 
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carrier 3. When the spider plate 27 is mounted on the hub 5 of the carrier 3, said 
resilient section 23 of the molded spacer disc 1 6 is reversibly compressed and the 
free play required for insertion of the locking element 31 in the corresponding 
groove 9 is created by the axial displacement of the spider plate 27 in direction of 
the servo mechanism 10 in a defined path beyond the groove 9. After assembly 
the recoil spring 13 of the servo mechanism 10 presses the spider pate 27 back 
toward the locking element 31. 

[051] For better understanding there is shown in Fig. 5 a section "Y-Y" through 

the hub 5 of the disc carrier 3 according to Fig. 4 with the molded spacer disc 16, 
with the grooves 20 on the lubricant chamber side and the spider plate 27, the 
molded spacer disc 16 having the contact face 18 on the spider plate 27, the 
grooves 20 on the lubricant chamber side and the grooves 21 of the stamped 
corrugation on the side of the pressure balance space, the same as the resilient 
section 23 abutting on the contact face 8 of the hub 5. 

[052] The lubricant is fed to the pressure balance space 15 and to the lubricant 

chamber 25 via the lubrication hole 6 of the disc carrier 3 located in the hub 5 as 
common lubrication supply A in the area of the inner diameter of the molded 
spacer disc 16. At the same time the molded spacer disc 16 divides the lubricant 
current fed into the lubricant flow B for the dynamic clutch pressure balance and 
the lubricant flow C for lubrication of the planetary gears. The corresponding 
grooves of the axial corrugation of the molded spacer disc 16 are again designated 
with 21 (groove on the side of the pressure balance space) and 20 (groove on the 
side of the lubrication chamber). 

[053] Depending on the required priority of the lubricant supply between dynamic 

clutch pressure balance and planetary gear lubrication, the expert will suitably 
combine as needed the variants of the lubrication distribution described above with 
reference to Fig. 1 and Fig. 3 with the design of the pressure balance space 
according to Fig. 4. 

[054] A third exemplary clutch system according to the invention is now explained 

with reference to Fig. 6. Unlike the above described constructional developments 
the pressure balance space 15 of the clutch 1 is now formed by the cup-shaped 
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section 12 of the piston 1 1 of the servo mechanism 10 of the clutch and the spider 
plate 27 of the planetary gear set 26 non-torsionally connected with the disc 
carrier 3 of the clutch 1 . The spider plate has here in the area of its outer diameter 
- that is, on a diameter above the planet shafts 33 inserted in the spider plate 27 - 
a cylindrical section 28 which extends axially in direction of the servo 
mechanism 10 of the clutch and is axially movably oil tight sealed again the cup- 
shaped section 12 of the piston 1 1 by a seal ring 29. 

[055] According to the invention, the recoil spring 13 of the servo mechanism 10 

supports itself axially on the cylindrical section 28 of the spider plate 27, the spider 
plate 27 in turn supporting itself on the disc carrier 3 of the clutch 1 via the locking 
element 31 engaging in the groove 9 of the hub 5 of the disc carrier 3. 

[056] For lubricant supply of the dynamic pressure balance of the clutch 1 and of 

the planetary gear lubrication of the planetary gear set 26 - like in the 
constructional developments according to Fig. 1 and to Fig. 5 - a common lubricant 
supply A is provided which is effected via at least one lubrication hole 6 situated 
in the hub 5 of the disc carrier 3. The entire amount of lubricant is here conveyed 
to the pressure balance space 5 (lubricant flow B). The lubricant flow C to the 
planetary gear lubrication results from the pressure balance space 15 via the 
central holes 34 of the planet shafts 33 open in direction of the pressure balance 
space 15. For adjusting the amount of lubricant of the planetary gear lubrication 
one diaphragm 35 is inserted in each central hole 34 of the planet shafts 33. In 
another development the central holes 34 of the planet shafts 33 can each be 
designed also as stepped hole. 

[057] As in the exemplary clutch systems according to Fig. 1 to Fig. 5, in the third 

inventive clutch system according to Fig. 6 the discs 2 of the clutch 1, the disc 
carrier 3, the servo mechanism 10, the pressure balance space 15, together with 
the pre-completed planet carrier of the planetary gear set 26, form a 
preassemblable unit which can be installed as one whole in the transmission, 
the pre-completed planet carrier having the spider plate 27, planet shafts 33 
inserted in the spider plate 27 and the planetary gears 32 supported on the planet 
shafts 33. 



Reference numerals 

1 clutch 

2 discs of the clutch 

3 disc carrier of the clutch 

4 spline section of the disc carrier 

5 hub of the disc carrier 

6 lubrication hole of the disc carrier 

7 pressure supply hole of the disc carrier 

8 contact surface of he disc carrier 

9 groove of the disc carrier 

10 servo mechanism of the clutch 

11 piston of the servo mechanism 

12 cup-shaped section of the clutch 

13 recoil spring of the servo mechanism 

14 pressure space of the clutch 

15 pressure balance space of the clutch 

16 molded spacer disc 

17 seal ring of the spacer disc 

1 8 sealing surface of the spacer disc 

1 9 seal of the spacer disc 

20 groove of the spacer disc on the side of 

the lubricant chamber 

21 groove of the spacer disc on the side of 

the pressure balance space 
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22 overflow edge of the spacer disc 

23 resilient section of the spacer disc 

24 riveting of the spacer disc on the spider 

plate 

25 lubricant chamber of the planetary gear 

lubrication 

26 planetary gear set 

27 spider plate of the planetary gear set 

28 cylindrical section of the spider plate 

29 seal ring of the spider plate 

30 axial embossing of the spider plate 

31 locking element 

32 planetary gear of the planetary gear set 

33 planet shaft of the planetary gear set 

34 central hole of the planet shaft 

35 diaphragm 

A lubricant supply 

B lubricant flow to the pressure balance 
space 

C lubricant flow to the lubricant chamber 



